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of steroids, 235 
of sugars, 43, 44 
Chromosomes 
composition of, 466, 467 
isolation of, 465 
Citrate 
fat oxidation and, 95 
formation of, 13, 14, 531-34 
tissue content of, cancer 
and, 345, 346 
Citric acid cycle, see Tri- 
carboxylic acid cycle 
Citrinin, synthesis of, 370 
Citrogenase 
magnesium and, 13 
tricarboxylic acid cycle 
and, 13 
Citrovorum factor, 578-80 
anemia treatment by, 579 
biological actions of, 579 
folic acid and, 579 
growth and, 335, 579 
leukemia and, 578 
structure of, 580 
synthesis of, 578, 579 
Cobalamins, vitamin By9 and, 
562, 563 
Cobalt 
cell growth and, 152 
deficiency of, 333 
Cocarboxylase, vitamin By 
deficiency and, 12 
Coenzyme A 
active acetate formation 
and, 530, 531 
citric acid synthesis and, 
13 
constituents of, 13, 44 
structure of, 544, 583 
Coenzymes, 6 
carbohydrate metabolism 
and, 542-45 
dehydrogenase activity and, 
3 


lactic acid oxidation and, 4 
synthesis of, 26, 27 
Colchicine 


anticarcinogenesis and, 356 
nucleic acid of bacteria 
and, 151 
nucleotide dephosphoryla- 
tion and, 156 
Colicines, antibiotic action 
of, 393 
Collagen 
analysis of, 111 
crystal structure of, 146 
Complement, 429-33 
chemical character of, 429 
component titers of, 430 
jetermination of, 429, 430 
enzymatic activity of, 431 
fixation of, 431 
hemolytic activity of, 429, 
430, 432, 433 
mechanism of action of, 
431-33 
review of, 415 
Condensing enzyme, citrate 
formation and, 35, 532- 
34 
Copper, deficiency of, pan- 
tothenic acid and, 581 
Cortisone 
allergic reactions and, 427 
ascorbic acid excretion 
and, 250 
carbohydrate metabolism 
and, 549 
enzyme action and, 248 
growth and, 252 
immune reactions and, 251 
membrane permeability 
and, 249 
metabolism of, 242, 243 
plasma lipids and, 193 
salt metabolism and, 251 
tuberculosis activation by, 
406 
tumor growth and, 586 
urate metabolism and, 250 
urinary steroids and, 241, 
242, 246 
see also Adrenal steroids 
Cozymase, synthesis of, 166 
Cresol, cell division and, 
151 
Crystallography, x-ray, of 
biological compounds, 
131-47 
Cyanide 
bacterial respiration and, 
17 
mutation and, 467 
tissue respiration and, 15 
Cyano cobalamin, see 
Vitamin By9 
Cyclitols, constitution of, 46, 
47 


Cycloheximide, rat repellent 
action of, 371 

Cyclophorase system, tri- 
carboxylic acid cycle 
and, 14 
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Cystathione, enzymatic 
cleavage of, 35 
Cysteine 
determination of, 111 
phosphatase activity and, 
24 
synthesis of, vitamin A 
and, 270 
Cystine 
bromobenzene metabolism 
and, 457 
excretion of, 457, 458 
liver necrosis and, 282 
requirements for, 308, 311 
toxicity of, 314 
Cytidine 
crystal structure of, 162 
structure of, 139 
Cytochrome -c 
coupled phosphorylation 
and, 540 
immunochemistry of, 419 
iron derivative of, 119 
redox potential of, 2 
reductase, cancer and, 344, 
345 
species differences in, 117 
Cytochrome oxidase 
cell localization of, 11 
genetic differences in, 480, 
481 
liver tumors and, 344 
Cytochrome reductases 
activity of, 7 
cell localization of, 11, 12 
liver source of, 7 
plant sources of, 7 
Cytochromes, 7, 8 
body content of, total 
metabolism and, 8 
distribution of, 7 
genetic modification of, 18 
hormonal control of, 8 
iron content of, 8 
nitrate reduction and, 8 
succinate oxidation and, 8 
Cytosine, structure of, 139 


D 


DDD, see 2,2-bis(p-Chloro- 
phenyl)-1,1-dichloro- 
ethane 

DDT, see 2,2-bis(p-Chloro- 
pheny1)-1,1,1-trichloro- 
ethane 

Decarboxylases, specificity 
of, 34 

Dehydroascorbic acid, 
diabetes produced by, 
546 

Dehydrogenases, 3-6 

alcohol, preparation of, 540 

fatty acid desaturation by, 
180 

isocitric, isolation of, 534, 
535 
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lactic 
active acetate formation 
and, 532 
activity of, 530 
cancer and, 344, 347 
thyroid and, 550 
malic, activity of, 536, 537 
phosphoglyceraldehyde 
constitution of, 527, 528 
iodoacetate and, 528 
succinic 
genetic differences in, 
480 
isolation of, 535, 536 
Dehydroisoandrosterone, 
analytical methods for, 
236 ° 
Desoxycholic acid, cholic 
acid conversion to, 229 
Desoxycorticosterone 
amino acid oxidase activity 
and, 5 
analogues of, 233 
carbohydrate metabolism 
and, 549 
labeled, 233 
salt metabolism and, 251 
see also Adrenal steroids 
Desoxypentosenucleic acid 
biosynthesis of, 170 
cell growth and, 151, 152, 
170 
cell staining and, 151 
configuration of, 153 
constituents of, 157, 163 
distribution of, 151, 153 
hydrolysis of, 154, 156, 157 
nuclear content of, 151, 153 
phage action and, 151 
Desoxypentosenucleoprotein 
cathepsin action on, 149 
isolation of, 149, 150 
Desoxyribonuclease, kinetics 
of, 33 
Desoxyribonucleic acid 
in cell nuclei, 465-67 
genetic specificities and, 
466 
radiation effects on, 466 
structural viscosity of, 466 
radiation and, 353 
in tissues, cancer and, 346, 
347 
Desoxy sugars, 168, 169 
phosphate ester of, 169 
preparation of, 50, 51, 169 
Dextrins, reactions of, 55 
Diabetes, alloxan 
cholesterol synthesis and, 
190 
fatty acid oxidation and, 190 
fatty acid synthesis and, 
189, 190 
plasma lipids and, 191 
Diabetes mellitus 
acidosis of, steroid excre- 
tion and, 245 
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glucose oxidation and, 547 
hexokinase activity and, 548 
phosphate changes in, 548 
plasma tocopherol and, 286 
production of, dehydro- 
ascorbic acid and, 546 
uric acid and, 546 
see also Alloxan 
Diaminopurine, cancer 
therapy and, 359 
Dibenzanthracene, mutation 
and, 468 
Dibenzyl, crystal structure 
of, 133 
Dicarboxylic acids, structure 
of, 139 
Dicumarol, blood clotting 
and, 288, 289 
Diethylstilbestrol, cellular 
metabolism and, 18 
Dihydrocoenzyme I, oxi- 
dation of, 6 
Dihydroxyacetone phosphate, 
isomerase and, 26 
Dihydroxyphenylalanine, 
decarboxylation of, 9 
Diisopropylfluorophosphate, 
cholinesterase activity 
and, 28, 29 
Diketo acids, reduction of, 4 
Dinitrocresol, egg respira- 
tion and, 16 
Dinitrophenol 
acetoacetate formation and, 


cellular respiration and, 
16,17 
glucuronide synthesis and, 


protein synthesis and, 218 
Diphosphoglyceric acid, 
phosphoglyconic mutase 
and, 26 
Diphosphopyridine nucleotide 
cancer and, 344, 345 
coenzymes and, 6 
decomposition of, 159 
dissociation of, 3 
glyceraldehyde oxidation 
and, 3, 4 
inactivation of, 4 
isolation of, 160 
metabolism of, 542-44 
oxidase system 
constituents of, 6 
muscle respiration and, 
6, 7 
preparation of, 6 
synthesis of, 27 
tissue binding of, 544 
visual pigments and, 272 
Disaccharides, 52 
Drugs 
genetic differences in 
resistance to, 476 
metabolism of, 441-52 
Dyes, carcinogenesis and, 355 
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E 
Elastin, analysis of, 111, 112 
Enzymes 
action of 


kinetics of, 9-11 
valence change and, 11 
adaptative, 477, 478, 519, 
520, 522 
cancer and, 343-46 
gene control of, 476-78 
nonoxidative, nonproteolytic, 
23-35 
oxidative 
intracellular distribution 
of, 11, 12 
tricarboxylic acid cycle 
and, 2 
see also Metabolism, 
cellular; and Oxidation, 
biological 
proteolytic 
inhibitors of, 320-22 
polypeptide synthesis and, 
108 
radiation effects on, 469 
species specificity of, 419, 


420 
see also specific enzymes 
Epinephrine 


adrenocorticotropic hor- 
mone secretion and, 247 
carbohydrate metabolism 
and, 548, 549 
cholinesterase activity and, 
30 
flavonoids, relation to, 490 
oxidation of, 17, 18 
Ergosterol, synthesis of, 189 
Eserine, cholinesterase 
activity and, 29, 30 
Esterases, 27, 28 
cholesterol esters and, 202 
inhibition by chloramphen- 
icol, 404 
method for, 201 
specificity of, 200, 201 
Esterification 
of resin acids, 89 
of tall oil, 89 
Estrogens 
actomyosin of uterus and, 


analytic methods for, 237 

assay of, 251 

blood content of, 240 

blood enzyme oxidizing, 250 

carbohydrate metabolism 
and, 549 

chromatography of, 236 

esters of, hydrolysis of, 27 

excretion of, citrates on, 
250 

glucuronidates of, 234 

growth and, 252 

labeled, 244 

liver inactivation of, 250 
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mammary cancer and, 357 

metabolism of, 244 

plasma transport of, 112 

progesterone metabolism 
and, 244 

racemates of, 233 

ring structure of, 230 

separation of, 236 

sulfates of, 234 

synthesis of, 228, 233 

tissue metabolism and, 249 

urinary, 234, 236, 237 

vitamin A and, 269, 270 

see also specific compounds 

Estrone, lipotropic effect of, 

197 


Ethereal sulfates, synthesis 
of, 458 
Ethionine 
fatty liver and, 197 
growth and, 215 
Ethylene imines, carcino- 
genesis and, 355 
Evosin, antibiotic action of, 
398 


Fats 
of adipose tissue 
adrenocorticotropic hor- 
mone and, 191 
insulin and, 191 
yellow-brown pigment in, 
_ 180 
antioxidation of, vitamin E 
and, 279 
bacterial oxidation of, 195 
chemistry of, 87-100 
in diet 
cancer and, 353 
fatty acid of tissues and, 
294 
dietary deficiency of, 324 
digestibility of, 324 
intestinal absorption of, 
196, 197 
iodine numbers of, 92, 93 
liver content of 
adrenocorticotropic hor - 
mone and, 190 
growth hormone and, 190 
metabolism of, 179-202 
kidney and, 192 
nutritional aspects of, 324, 


oxidation of, 93-98 
mechanism of, 96-98 
peroxidation of, 93 
polymorphism of, 87, 88 
rancidification of, 93 
reactions of, 88, 89 
spectra of, 89 
transport in blood, 187 
triglyceride synthesis, 186 
phospholipids and, 186 
vitamin A destruction by, 


94, 267 
vitamin E deficiency and, 284 
see also Lipids 


Fatty acid esters, hydrolysis 


of, 27 


Fatty acids 


bacterial metabolism of, 
195, 196 
biosynthesis of, 183-86 
acetate and, 186 
acetone and, 184 
bacterial, 196 
diabetes and, 189, 190 
extrahepatic, 184, 185 
fasting and, 186 
glucose and, 184 
insulin and, 547 
leucine and, 185 
liver path of, 186 
pituitary inhibition of, 190 
short chain acids and, 185 
crystallization of, 87 
in depot fat, 197 
desaturation of, 180 
determination of, 193 
dietary deficiency of, 324 
in egg yolk, 294 
essential, 293, 294 
growth and, 294 
formation from hydrocar - 
bons, 195 
glycogen formation from, 
516 


hydroxamic test for, 92 

intestinal absorption of, 
196, 197 

Neurospora mutant growth 
and, 475 

newly isolated, 98, 99 

nutritional aspects of, 324, 


oxidation of, 179-82, 183, 
516 
acetoacetate from, 180-83 
adrenocorticotropic hor - 
mone, 183 
bacterial, 195 
B-oxidation, 180 
carbohydrate and, 18 
diabetes and, 190 
enzymes and, 179, 180 
extrahepatic, 182, 183 
by lens of eye, 183 
metal catalysis of, 95 
oxidase for, 294 
peroxide formation and, 
96 
phosphates and, 179, 180 
products of, 96, 97, 181-83 
tricarboxylic acid cycle 
and, 13, 18 
tumors and, 344 
of plasma 
insulin and, 192 
kidney and, 192 
polyunsaturated, 200, 293, 
294, 324 
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synthesis of, 99, 100 
transport in body, lipo- 
proteins and, 112 
urea complexes of, 100 

Fermentation 
genetic differences in 
yeast, 480 
glycerol and, 515 
pathways of, 513-15 
see also Carbohydrate 
metabolism; and 
Glycolysis 
Ferritin, precipitin methods 
for, 418 
Fibrinogen, preparation of, 
113 


Fibrinolysis, cancer and, 
350 
Flavanols 
formation of, 496-98, 504 
structure of, 492 
Flavanones 
formation of, 509 
structure of, 494, 507 
Flavanonols 
formation of, 498, 499, 504 
structure of, 493 
Flavin derivatives, struc - 
ture of, 162 
Flavine mononucleotide, 
metabolism of, 543 
Flavones 
biological effects of, 488, 
490, 491 


formation of, 496, 499, 501, 


504, 508 
insecticidal effects of, 490, 
491 
occurrence of, 499, 506, 
507 
oxidation of, 502 
structure of, 491-95, 502 
Flavonoids, structure and 
activity of, 490 
Flavoproteins, 6, 7 


flavin catalysis mechanism, 


Fluoride 
fatty acid oxidation and, 
179 
phosphatase activity and, 
24 
protein synthesis and, 218 
Fluoroacetate, aconitase 
activity and, 534 
Folic acid, 574-78 
amino acid oxidase and, 15 
anemia treatment by, 577 
antagonists of, 577 
antileukemic action of, 
359 


cancer growth and, 359 
choline oxidase and, 6 
citrovorum factor and, 335 
deficiency of, 576, 577 
protein synthesis and, 
214, 217 
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derivatives of, 575 
determination of, 575 
egg content of, 330 
enzyme activity and, 575, 
576 
glutamic peptides and, 106 
growth and, 577 
lipotropic activity of, 576 
protein complex with, 574 
requirements for, 330, 331, 
577 
synthesis of, 575 
tumor growth and, 577 
tyrosine oxidation and, 15 
xanthine oxidase activity 
and, 5 
see also Vitamin Bj9 
Folinic acid, 578-80 
see also Citrovorum factor 
Follicle-stimulating hor - 
mone, hydrolysis and 
activity of, 119 
Fourier series, crystallo- 
graphic analysis and, 
131, 136, 138 
Fradocin, antibiotic action 
of, 394 
Fructokinase 
hexose interconversion 
and, 521, 522 
in liver, 26 
Fructose 
fermentation of, 521 
hexokinase and, 26 
insulin convulsions and, 
521 
in semen, 549 
Fructose diphosphate, hydro- 
lysis of, free energy 
of, 1 
Fucose, blood group sub- 
stances and, 421-23 
Fumarase, assay of, 536 
Fumarate, bacterial pro- 
duction of, 538 
Fungistatin, antibiotic action 
of, 390 
Fusarium antibiotics, iso- 
lation of, 393 


G 


Galactokinase 
hexose interconversion and, 
522 
in liver, 26 
Galactose, conversion to 
glucose, 523 
coenzyme for, 161 
Galactose phosphate, con- 
version to glucose, 46 
Galacturonic acid, chain 
structure of, 70 
Gelatin, analysis of, 111 
Gel formation, polyuronides 
and, 78-82 
Genetics, biochemical, 465-81 
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biosynthesis and, 471-78 
of amino acids, 471-74 
enzymes on, 476, 477 
fatty acids on, 475 
of pigments, 475, 476, 477 
special techniques for, 

471 
of vitamins, 474 
mutagenic agents, 467-71 
non-Mendelian inheri- 
tance, 478-81 
and nucleus, chemistry of, 
465-67 
Gliotoxin, chemistry of, 386, 
387 
Globulins 
antigen purification and, 
427, 428 

complement and, 429 

electrophoresis of, 116 

immunochemistry of, 418, 

419 
immunological properties 
of, 119 
labeled antibodies and, 428, 
429 
Glucokinase 
hexose interconversion 
and, 522 
in liver, 26 
Gluconic acid, oxidation of, 
524 
Glucosamine 
blood group substances 
and, 420, 424 
in egg albumin, 44 
phosphorylation of, 26 
Glucose 

of blood 
alloxan and, 546 
liver phosphatase re- 

leasing, 521, 522 
determination of, 49 
fatty acid synthesis and, 
184 

formation of, energetics 
of, 1 

gluconeogenesis, in kidney, 
515 

hexokinase and, 26 

oxidation of, 523, 524 
insulin and, 547 
paths for, 513-16 

protein reactions with, 121 

radioactive, 45 

utilization of, epinephrine 

and, 548, 549 
Glucose -1,6-diphosphate, 
formation of, transphos- 
phorylation, 25 
Glucose -6-phosphate 
dehydrogenase for, 3 
hydrolysis of, free energy 
of, 1 
phosphatase for, 23 
Glucose phosphates, prepar - 
ation of, 46 
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Glucuronic acid 
biosynthesis of, 47 
determination of, 49 
growth and, 334 
Glucuronidase, 31 
cancer and, 345 
Glucuronidates, urinary 
steroid conjugates from, 
234, 235 
Glucuronides 
conjugation with benzene, 453 
synthesis of, 31, 460, 461 
in urine, 44 
Glutamic acid 
in cancer tissue, 348 
oxidation of, in rickettsiae, 
12 
peptides of, 106, 107 
protein synthesis and, 216 
transport of, penicillin and, 
398 
Glutaminase 
growth hormone and, 213 
hormonal effects on, 32 
Glutaric acid, structure of, 
139, 140 
Glutathione 
dehydrogenase activity and, 
3 


germination and, 12 
Glyceraldehyde phosphate 
dehydrogenase for, 3 
formation of, 46 
Glycerides, see Fats; and 
Lipids 
Glycerol 
determination of, 93 
glycolysis and, 515 
Glycine 
determination of, 105, 111 
incorporation into protein, 
210, 211, 215 
metabolism of, vitamin Bj9 
and, 571 
peptides of, 107 
purine synthesis and, 171, 
172 
ribose synthesis and, 173 
structure of, 134, 136 
synthesis of, vitamin A and, 
270 


Glycogen 
cartilage calcification and, 
517 
formation of 
acetone and, 184 
fatty acids and, 181, 182 
insulin and, 547, 548 
lactate and, 182, 515 
nropionate and, 515 
tricarboxylic acid cycle, 
12 
glycogenolysis 
energetics of, 1 
epinephrine and, 549 
hydrolysis of, 31 
in liver 
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adrenal steroids and, 248 
alloxan and, 546 
vitamin K and, 291 
in muscle, adrenal steroids 
and, 248, 249 
Glycolic acid, oxidation in 
plants, 4 
Glycolysis 
alternate pathways of, 
513-15 
amyloglucosidase and, 517, 


cancer and, 344 
iodoacetate inhibition of, 
528 
photosynthesis and, 48 
‘‘primer’’ polysaccharide 
in, 516 
reversal of, 515, 516 
see also Carbohydrate 
metabolism 
Glycoproteins, of serum, 113 
Glycosidases, adaptive en- 
zymes for, 519 
Glycosides 
chemistry of, 45, 46 
configuration of, 166 
new compounds, 45 
plant pigments and, 506-9 
plant reproduction and, 487 
preparation of, 53 
synthesis of, 166 
Glycylglycine, structure of, 
136, 137 
Glyoxalase, activity of, 528, 
529 


Gonadotropins 
ketosteroid excretion and, 
247 
vitamin E deficiency and, 
283 
Gramicidin 
antibiotic action of, 391 
cell metabolism, 405, 406 
chemistry of, 390 
mode of action of, 405, 406 
peptides from, 108 
Grifolin, antibiotic action of, 
397 
Growth hormone 
carcinogenesis and, 357 
diabetogenic action of, 191 
fatty acid deficiency and, 
294 
insulin action and, 546 
kidney glutaminase, 213 
liver fat content and, 190, 
191 
liver pentosenucleic acid 
and, 152 
pantothenic acid and, 581 
Growth inhibitors 
purines as, 169 
pyrimidines as, 169 
Guanazolo, anticarcinogenic 
action of, 358, 359 
Guanine 


biosynthesis of, 171 
determination of, 163 
synthesis of, 164, 165 
Guanosine 
structure of, 139 
synthesis of, 167 
Guanosine phosphate, prepa- 
ration of, 168 
Gums 
chain structure of, 75 
constitution of, 56 
gelling phenomena of, 79 
physical properties of, 78 
uronic acid content of, 68 


H 


Halogenated hydrocarbons, 
metabolism of, 457-60 
Hematin pigments, absorp- 
tion spectra of, 7 
Hemicelluloses, arrangement 
in cells, 73 
Hemocyanin, depolymeriza- 
tion of, 118 
Hemoglobin 
carbonmonoxyhemoglobins, 
genic differences in, 478 
crystal structure of, 142 
structure of, 113, 123 
synthesis of, leucine and, 
215, 221 
Hemolysis, complement and, 
430, 432, 433 
Heparin, constitution of, 56 
Heteropolysaccharides, 56 
Hexitols, 53 
Hexokinases 
hexose interconversion and, 
521 
inhibition of, 522 
insulin and, 548 
species specificity of, 420 
sugar absorption and, 522 
Hexosamines 
in dentine, 56 
determination of, 49 
Hexoses 
conversion to pentose, 523, 
524 


interconversion of, 520-23 
phosphorylation of, 520, 
521 


see also Carbohydrate 
metabolism; Fructose; 
and Glucose 
Hippuric acid, formation of, 
folic acid and, 576 
Hippurylanilide, synthesis of, 
221 
Histidine 
incorporation into protein, 
215, 218 
Neurospora growth and, 
474 


in proteins, 120 
Homopolysaccharides, 














preparation of, 55 
Hormones, see Androgens; 
Estrogens; and specific 
substances 
Hyaluronic acid 
preparation of, 31 
in tissues, 56 
uronic acid content of, 68 
Hyaluronidase, 31, 32 
steroid hormones and, 249 
Hydrocarbons 
carcinogenesis and, 356 
halogenated, metabolism of, 
457-60 
Hydrogen, production in 
photosynthesis, 550 
Hydrogen bond, crystallo- 
graphic study of, 138 
Hydrogen ion concentration, 
pectin gelation and, 
80, 81 
Hydrogen peroxide, pectin 
breakdown by, 78 
Hydroxamic acids 
formation of, 201, 220 
test for fatty acids, 92 
Hydroxyadenine, kidney 
deposition of, 172 
Hydroxyanisole, fat oxidation 
and, 95 
Hydroxycobalamin, vitamin 
B12 and, 563 
Hydroxylysine, structure of, 
105 
Hydroxyproline 
configuration of, 43 
determination of, 111 
Hydroxystreptomycin 
antibiotic activity of, 375 
structure of, 373, 374 
Hypervitaminosis A, 271 
Hypoxanthine, synthesis of, 
164, 171 


Tlludin 
antibiotic action of, 396 
chemistry of, 396 
Imidazole, purine synthesis 
and, 172 
Immunochemistry, 415-33 
antibodies, 426-29 
antigen-antibody reactions 
and, 415-18 
antigens, 418-26 
complement, 429-33 
Inositol 
constitution of, 47 
lipotropic effect of, 197 
plasma cholesterol and, 
198 
Insulin, 546-48 
active form of, 118, 120 
adipose tissue response to, 
191 
alloxan hypoglycemia and, 
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546 

analysis of, 111 

depolymerization of, 118 

enzyme reactions and, 548 

fatty acid synthesis and, 
189, 547 

glucose oxidation and, 547 

glycogen synthesis and, 547, 
548 

growth hormone and, 546 

hexokinase activity and, 26 

hydrolysis of, 55, 56 

lactation and, 191 

pituitary-adrenal system 
and, 546 

plasma lipids and, 192 

polypeptides from, 109 

protein synthesis and, 214 

sensitivity to, acetoacetate 
and, 193 

tricarboxylic acid cycle and, 
14 


tyrosine liberation from, 


Iodides, streptomycin action 
and, 403 
Iodine, protein reactions with, 
120, 121 
thyroxine formation and, 
121 
Iodoacetate 
bacterial respiration and, 
17 
glycolysis inhibition by, 528 
phosphatase activity and, 
24 
protein coagulation and, 
cancer diagnosis and, 
349, 350 
pyruvate metabolism and, 
12 
Iodobenzene, metabolism of, 


Iron 
cytochrome content of, 8 
in tooth enamel, 281 
Isocitric acid, dehydrogenase 
for, 4 
Isocitric dehydrogenase, cell 
localization of, 11 
Isoflavones 
formation of, 500 
structure of, 493, 507 
Isoleucine, determination of, 
111 
Isomerase, kinetics of, 26 


K 


Keratin, spectrum of, 122 
Keto acids, decarboxylases 


for, 34 

Ketoglutarate oxidase, activity 
of, 535 

Ketoglutaric acid, oxidation 
of, 6 


Ketone bodies 
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formation of 
carbohydrate and, 18 
hormones and, 192 
ketonuria, nicotinic acid 
and, 183 
utilization of, 192 
see also Acetoacetate 
Ketones, bacterial formation 
of, 195 
Ketoses, 54 
Ketosteroids 
analytic methods for, 236 
chromatography of, 235 
excretion of, 245-48 
adrenocorticotropic hor - 
mone on, 246 
cortisone on, 246, 247 
disease states and, 245-47 
gonadotropins on, 247 
glucuronidates of, 235 
separation of, 235 
spectrometry of, 237 
sulfates of, 234 
synthesis of, 228, 230 
testosterone precursor of, 
249, 250 
urinary, 234, 245-48 
Kinases, 26 
Krebs cycle, see Tricarboxy- 
lic acid cycle 


L 


Lactase, detection of, 520 
Lactate 
acetylation by, 194 
formation of 
energetics of, 1 
propanediol and, 529 
pyruvate dismutation and, 
539 
glycogen formation from, 
182, 515 
Lactation 
fatty acid synthesis and, 


insulin and, 191 
lactose synthesis in, 519 
vitamin A requirement for, 
269, 270 
Lactic acid 
dehydrogenase for, 4 
derivatives of, 43 
oxidation of, kinetics of, 4 
Lactobacillus bulgaricus 
factor 
pantothenic acid and, 582, 


synthesis of, 583 
Lactoglobin, structure of, 
145 
Lactoperoxidase, activity of, 
10 
Lactose 
determination of, 49 
in plant male organs, 44 
synthesis of, 519 
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Lecithin 
degradation of, 100 
phosphate turnover in, 28 
Lecithinase, inactivation of, 
28 
Lens of eye, fatty acid oxida- 
tion by, 183 
Leucine 
acetylation by, 185 
fatty acid synthesis and, 
185 
incorporation into protein, 
214, 215, 218, 221 
liver turnover of, 209, 211 
requirements for, 306 
toxicity of, 314 
Leukemia 
folic acid and, 577, 578 
liver fat oxidation and, 182 
Licheniformin, antibiotic 
action of, 391 
Linoleic acid 
fatty acid deficiency and, 
293, 294, 324 
synthesis of, 293 
Lipases, 28 
in adipose tissue, 201 
kinetics of, 28 
specificity of, 200 
Lipids 
analytic methods for, 89-93 
antigen-antibody reactions 
and, 417 
antioxidants for, 94-96 
biosynthesis of, 183-91 
blood lipids, 191-93 
chemistry of, 87-100 
chromatography of, 91 
dielectric porperties of, 88 
diffraction patterns of, 89, 
90 
histochemistry of, 199 
metabolism of, 179-202 
of mitochondria, 198 
of nervous tissue, 198, 199 
oxidation of, 93-98, 179-83 
physical properties of, 87, 
88 


polymorphism of, 87, 88 
prooxidants for, 94-96 
reactions of, 88, 89 
spectrophotometry of, 91 
of tissues, 198, 199 
see also Fats; and Fatty 
acids 
Lipoproteins 
of brain, 199 
f plasma, 112, 191, 193 
atherosclerosis and, 193 
dietary cholesterol and, 
193 
plasma constituent trans- 
port and, 112 
Lipotropic factors, 197, 198 
Liver 
fat oxidation in, 179, 182 
fatty, 197, 198 
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glucuronide synthesis in, 31 
kinase activity in, 26 
phosphatase in, 24 


Lysine 


determination of, 111 

incorporation into protein, 
215, 216, 218, 219 

precursor of, 474 

requirements for, 312, 318, 
319 


Lysopolysaccharides, amino 


acid complex with, 103 


Lysozyme, 32 


active form of, 120 
analysis of, 111 
chemistry of, 392 
structure of, 145 


M 


Magnesium 


acetyl phosphate formation 
and, 532 

cell staining and, 151 

citrogenase and, 13 

coenzyme synthesis and, 27 

complement action and, 430, 
431 

condensing enzyme and, 35 

cyclophorase and, 14 

hexokinase activity and, 522 

ketoglutarate oxidase 
activity and, 535 

lecithinase activity and, 28 

nuclease activity and, 33, 34 

phosphatase activity and, 
23, 24 

pyruvic oxidase activity and, 
532 

toxic salt in muscle, 162 

Malic enzyme, activity of, 
537 
Malonate 

bacterial respiration and, 
17 

citrate synthesis inhibition 
by, 533 


coupled phosphorylation and, 


540 
dehydrogenase inhibition by, 
8 


fatty acid oxidation and, 13 
Maltol, antibacterial action 
of, 402 
Maltoses, hydrolysis of, 518, 
520 
Manganese 
condensing enzyme and, 35 
enzymatic oxidation of, 10 
nuclease activity and, 33 
in tooth enamel, 281 
vitamin E deficiency and, 
281 
Mannose, hexokinase and, 26 
Marcescin, antibiotic action 
of, 393 
Melanins 


biosynthesis of, 9 
genetic aspects of, 475-76, 
481 
types of, 476 
tyrosinase and, 476 
Menadione 
biological effects of, 291 
synthesis of, 286 
Mercaptals, sugar identifica- 
tion by, 51, 52 
Mercapturic acid, excretion 
of, 457, 458 
Metabolic inhibitors 
glycolysis and, 514 
protein synthesis and, 218, 
219 
Metabolism, cellular 
amino acid deficiency and, 
316 
androgens and, 249 
dietary fat and, 19 
enzymatic adaptation and, 
18 
estrogens and, 249 
inhibition of, 15-18 
narcotics and, 16 
nitrated phenols and, 16 
oxidation, 1-19 
oxygen pressure and, 15 
steroid hormones and, 249 
substrate concentration and, 
18 
see also Oxidation, biologi- 
cal 
Metabolism, total 
body size and, 15 
cytochrome content of, body 
and, 8 
Metals, fatty acid oxidation 
catalysis by, 95 
Methadone, tissue respiration 
and, 16 
Methemoglobin 
crystal structure of, 143 
formation of, 444-46 
Methionine 
blood content of, 332 
deficiency of, 310, 316, 332, 


564 

formation of, vitamin By9 
and, 564 

incorporation into protein, 
214 


lipotropic effect of, 197, 332 

liver necrosis and, 282 

metabolism of, 314 

peptide synthesis and, 222 

plasma amino acids and, 
310 

protein synthesis and, 216, 
218 

requirements for, 306-9, 


synthesis of, 104 

toxic derivative of, 106 
toxicity of, 314, 315 
tryptic inhibitor and, 321 
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tion 


21 





turnover of, 215 
Methylating compounds, vita- 
min Byj2 and, 331, 564, 
565 
Methylcholanthrene, mutation 
and, 468 
Methyl glyoxal, metabolism 
of, 528, 529 
Methylthioaniline, metabolism 
of, 455, 456 ° 
Milk 
carcinogenic factor, 360 
carotene in, 270 
vitamin E in, 270 
Mitochondria, lipid composi- 
tion of, 198 
Monodebenzylation, mecha- 
nism of, 168 
Monofluoroacetate, acetate 
oxidation and, 14 
Mucilages 
constitution of, 56 
hydrolysis of, 44 
uronic acid content of, 68 
Mucin, in frog spawn, 57 
Mucoproteins, of plasma, 


Muscle, heart, respiration of, 
67 
Muscle, skeletal 
adenosinetriphosphatase in, 
25 
fat oxidation in, 182, 183 
proteins of, 113-15 
crystal structure of, 145 
protein turnover in, 209 
respiration of, dietary fat 
and, 17 
Mustard gas, mutation and, 
467, 468 
Mutagenic agents, 467-71 
chemical, 467-69 
radiation effects, 469, 470 
transforming principles, 
470, 471 
Myoglobin, crystal structure 
of, 144, 145 
Myosin 
cancer and, 349 
crystal structure of, 145 
in muscle, 114, 115, 122 


N 


Naphthaline, crystal structure 
of, 132, 133 
Naphthylamine, metabolism 
of, 456, 457 
Narcotics, tissue metabolism 
and, 16 
Nemotin, antibiotic action of, 
398 
Neomycin 
purification of, 375, 376 
structure of, 377 
Netropsin, chemistry of, 380, 
381 
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Neurospora 
mutant growth of 
amino acids and, 471-73, 
474 
fatty acids and, 475 
histidine and, 474 
nucleic acid metabolism in, 
474, 475 
orotic acid production by, 
474 
purine metabolism in, 474, 


transamination in, 471 
tryptophan metabolism in, 


Nicotinamide 
coenzyme synthesis and, 27 
formation from diphospho- 
pyridine nucleotide, 544 
glycosides, synthesis of, 
166 
Pasteur effect and, 542 
Nicotinic acid, 589, 590 
deficiency of, 590 
growth and, 308 
derivatives of, 589 
ketonuria and, 183 
metabolism of, 590 
tryptophan and, 589, 590 
Nitrate reductase, cyto- 
chromes and, 8 
Nitrites, oxidation inhibition 
by, 8 
Nitrogen, metabolic pool of, 
210, 213, 215 
Nitrogen mustards 
carcinogenesis and, 353, 
355 
mutation and, 468 
nucleic acid depolymeriza- 
tion by, 155 
Nitrogen trichloride, toxic 
factor in flour and, 106 
Notatin 
antibiotic action of, 406 
dehydrogenase activity of, 


peroxide formation by, 10 
Nucleases, 33, 34 
Nuclei, chemistry of, 465-67 
Nucleic acids, 149-56 
biogenesis of, 170-73 
biological aspects of, 150- 
53, 173 
carbohydrate determination 
in, 49 
cell growth and, 151-53, 169 
cell staining and, 150, 151 
changes in carcinogenesis, 
351 
chromatography of, 156-59 
constituents of, 154, 157-59, 
173 
cytological demonstration 
of, 157 
depolymerization of, 155, 
156 
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distribution in cells, 152, 


hydrolysis of, 159, 160, 173 
isolation of, 153 
metabolism of 
in Neurospora, 474, 475 
penicillin and, 398, 399 
pathological tissues and, 
157 


phosphate linkages in, 158, 
68 


physical properties of, 
153-55 
regeneration of, 152 
reviews of, 173 
symposia on, 465 
synthesis of, 525 
in tissues, cancer and, 346, 
347 
types of, 157, 173 
see also Nucleosides; Nu- 
cleotides; Purines; and 
Pyrimidines 
Nucleoproteins, 149, 150 
artificial, 150 
complex formation and, 150 
enzyme activity and, 150 
isolation of, 149, 150 
Nucleosides 
chromatography of, 156, 
157, 160 
isolation of, 157, 159, 160 
metabolism of, 524-27 
new compounds, 160-61 
nucleic acid synthesis and, 
170 
phosphorylase and, 25 
preparation of, 52, 53 
structure of, 161-63 
synthesis of, 165-67 
Nucleotides 
biological action of, 173 
in cancer tissue, 347 
coenzyme synthesis and, 26 
decomposition of, 159 
isolation of, 157-59 
structure of, 161-63, 168 
synthesis of, 167, 173 
Nutrition, 305-35 
antibiotics, 333, 334 
carbohydrates, 334, 335 
fats and fatty acids, 324, 
325 
folic acid, 330, 331 
nutrients, peroxidation by 
fat, 93 
proteins and amino acids, 
305-24 


fe) 


Orotic acid production by 
Neurospora, 474 
Ovalbumin, phosphorus con- 
tent of, 117 
Ovomucoid 
immunochemistry of, 419 
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specificity changes in, 425 
Oxaloacetate 
citrate formation from, 533 
decarboxylation of, 12, 34 
tricarboxylic acid cycle 
and, 14 
Oxaloacetic decarboxylase, 
activity of, 536 
Oxalosuccinate decarboxy - 
lase, activity of, 535 
Oxidation, biological, 1-19 
coupled phosphorylation 
and, 541 
dehydrogenases, 3-6 
free energy of reactions in, 
as 
intracellular distribution 
of enzymes, 11, 12 
orientation of reactions, 
17-19 
phosphorylation and, 1 
redox potentials, 2 
respiration of tissues, 15-17 
standard medium for, 15 
stomach acid secretion and, 


see also Metabolism, 
cellular 
Oxidation-reduction poten- 
tials 
measurements of, 2 
plant pigments and, 491 
vitamin E and, 279 
Oxygen 
bacterial metabolism and, 
17 
cell activation of, 12 
pressure of, tissue respira- 
tion and, 15 
Oxytocic hormone, see 
Pituitary, posterior 


Pp 
Palmitic acid, structure of, 


Paludrine, oxidation inhibition 
by, 8 
Pantetheine, Lactobacillus 
bulgaricus factor and, 
583 
Pantothenic acid, 580-84 
acetylation and, 581 
adrenal cortex and, 581 
analogues of, 581 
biosynthesis of, 474, 477 
bound forms of, 582 
coenzyme A and, 13, 544, 
545 
conjugate of, 582, 583 
copper deficiency and, 581 
deficiency of, 581, 582 
derivatives of, synthesis of, 
580 
determination of, 581 
growth and, 582 
Paramecin, ‘‘killer’’ trait 
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and, 479 
Parathyroids, vitamin D and, 
275, 276 
Pasteur effect 
bacterial metabolism and, 
16 
brain metabolism and, 16 
mechanism of, 542 
in yeast, 542 
Patulin, structure of, 367-69 
Pectin 
arrangement in cells, 71, 
73, 75 
breakdown of, 76, 77, 78 
chain structure of, 69-73 
enzymatic breakdown of, 


gelling phenomena of, 78-82 
physical properties of, 78 
polyuronides and, 67, 68 
properties of, 56 
swelling of, 73, 74 
synthesis of, 519 
Pectinase 
parasitic fungi action and, 
76 
pectin breakdown by, 76, 77 
Penicillic acid, structure of, 
369, 370 
Penicillin, 382-86 
analytic methods for, 385 
antipenicillinase, 400 
bacterial uptake of, 398, 399 
biosynthesis of, 385 
chromatography of, 385 
derivatives, 382, 383 
growth and, 334, 567-69 
mode of action of, 398-400 
peptide synthesis and, 399 
protein reactions with, 385 
radioactive, 398 
synthesis of, 383-85 
Pentobarbital, metabolism of, 
449, 450 
Pentosenucleic acids, cell 
Staining and, 150, 151 
Pentoses 
blood group substances and, 
423 


determination of, 168 
formation of, 527 
hexose conversion to, 523, 
524 
metabolism of, 524-27 
phosphorylation of, 527 
Pentothal, metabolism of, 
449, 450 
Peptidases, protein synthesis 
and, 219, 221 
Peptides 
chemistry of, 108-10 
chromatography of, 108 
degradation of, 109 
polymers of, 146 
structure of, 136, 137, 146 
synthesis of, 106-8, 218-23 
penicillin and, 399 


terminal, in proteins, 108 
tissue culture growth and, 
cancer and, 348 
Periodate, protein antigenicity 
and, 426 
Peroxidases 
kinetics of, 10 
manganese oxidation and, 
10 


Peroxides 
carcinogenesis and, 351-53 
mutation and, 467-70 
production of, fat oxidation 
and, 96 
Phenacetin, metabolism of, 
446 
Phenetidine, metabolism of, 


Phenols 
benzene metabolism and, 
454 
phosphorylation inhibition 
by, 541 
Phenylhydrazine, anemia of, 
vitamin By9 and, 567 
Phloretin, structure of, 495 
Phosphatases, 23, 24 
activity of 
nucleic acids and, 150 
vitamin E and, 283 
blood glucose and, 521, 522 
hexose interconversion and, 
520 
localization of, 23 
plasma content of 
cancer and, 345 
vitamin D and, 274 
specificity of, 24 
Phosphate esters 
cell staining and, 150 
fatty acid oxidation and, 179 
preparation of, 46 
separation of, 49 
Phosphates 
in diabetes, 548 
fat oxidation and, 95 
liberation from nucleic 
acids, 154 
Phosphates, high energy 
free energies of, 1 
instability of, 1 
see also Phosphorylation 
Phosphoesterases, identity 
of, 24 
Phosphofructoaldolase, triose 
formation by, 527 
Phosphoglyceric acid, photo- 
synthesis and, 48, 551 
Phosphohexoisomerases, 
hexose interconversion 
and, 523 
Phosphohexomutases, hexose 
interconversion and, 522 
Phospholipids 
biosynthesis of, 186, 187 
liver and, 187 
cell membrane transfer of, 














192 
fat transport and, 187 
fatty acid absorption and, 
197 
liver turnover of, 198 
in nervous tissue, 198-200 
oxidation of, 180 
placental impermeability 
to, 192 
solubilization by, 113 
Phosphopentomutases, pen- 
tose metabolism and, 
525, 526 
Phosphopyruvate, equilib- 
rium with adenosine - 
diphosphate, 1 
Phosphoriboaldolases, pen- 
tose metabolism and, 
526 
Phosphorus 
in diet, vitamin D and, 275 
radioactive, mutation and, 
468 
Phosphorylase, 25, 26 
calcification and, 517 
destruction of, 517 
glucuronide synthesis and, 
460 
nucleoside, 170 
‘‘primer’’ polysaccharide 
formation and, 516, 517 
purification of, 517 
structure of, 517 
transphosphorylation and, 
25, 26 
Phosphorylation 
bacterial metabolism and, 
17 
biological oxidation and, 
1-3 
cell structure and, 541 
coupled, 540-42 
debenzylation and, 168 
energy -rich phosphate 
bonds, 540 
fatty acid oxidation and, 
180 
gramicidin and, 406 
of hexoses, 520-21 
inhibitors of, 541 
peptide synthesis and, 219 
stomach acid secretion 
and, 2 
respiration and, 541 
transphosphorylation, 521 
tricarboxylic acid cycle 
and, 2, 12 
Photosynthesis 
glycolysis and, 47 
light intensity and, 16 
mechanism of, 550, 551 
products of, 47 
tricarboxylic acid cycle 
and, 16 
Phytate, anticalcifying 
action of, 275, 276 
Picromycin, chemistry of, 
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379, 380 
Pigments, 487-509 
action in animals, 488-91 
biochemical genetics of, 
475, 476, 498-509 
function in plants, 487 
oxidation levels and inter - 
conversion of, 491-98 
Pituitary 
anterior 
fat mobilization by, 191 
lipogenesis inhibition by, 
190 
see also specific hormones 
posterior, oxytocic hor- 
mone, analysis of, 111 
Pituitary-adrenal system, 
insulin activation of, 
546 
Plasma, proteins of, see 
Proteins, of plasma 
Plasmagenes, action of, 
478, 479 
Plastein, formation of, 222, 


Plumericin 
antibiotic action of, 395, 
396 
chemistry of, 395 
Pollen, sugars in, 44 
Polymetaphosphate, hydroly- 
sis of, 24 
Polymixins 
antibiotic action of, 390 
chemistry of, 389 
mode of action of, 405 
Polymorphism, of lipids, 
87, 88 
Polypeptin 
antibiotic action of, 393 
chemistry of, 392 
Polysaccharides 
blood groups and, 47 
chemistry of, 54-57 
configuration of, 70 
glycolysis and, 516, 517 
heteropolysaccharides, 
56, 57 
homopolysaccharides, 55 
of serum, cancer and, 348 
in starch, 54 
synthesis and, 519 
see also Carbohydrates; 
and specific substances 
Polysaccharides, bacterial 
antibiotic action of, 394 
antigen specificity and, 425 
carcinolysis and, 359 
pneumococcal, 424, 431 
Polyuronides, 67-82 
arrangement in cells, 71 
breakdown of, 76-78 
configuration of, 69-71 
gelling phenomena of, 78- 
82 


physical behavior of, 78 
structure of, 67-71 
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structure -function rela- 
tions, 74-76 
synthesis of, 71 
uronic acid content of, 68 
Potassium, excretion of, 
251 
Precipitin reactions 
complement determination 
by, 429 
immunological purity and, 
417 
quantitative, 415, 416, 418 
Pregnanediol 
conjugated form of, 234, 
235 


excretion rate of, 244 
formation of 
from cholesterol, 238 
from progesterone, 243 
menstrual cycle and, 244 
metabolism of, 250 
new steroid related to, 242 
Pregnenolone 
adrenal steroid synthesis 
and, 238, 239 
metabolism of, 243 
Procaine, metabolism of, 
446 
Prodigiosin, antiamebic 
action of, 395 
Progesterone 
adrenal steroid synthesis 
and, 238, 239 
analogues of, 230, 231, 233 
bile acids from, 238 
blood content of, 240 
excretion of, 244 
labeled, 233, 244 
metabolism of, 243, 244 
estrogens and, 244 
organ content of, 240 
pregnanediol from, 238, 243, 


spectrometric method for, 
238 
synthesis of, 232, 233 
Proline 
determination of, 111 
synthesis of, 104 
Propionic acid 
bacterial fermentation 
and, 195 
metabolism of, tricarboxy - 
lic acid cycle and, 12 
Proteins 
amino acid content of, 313, 
314 
amino acid incorporation 
into, 209-23 
cancer and, 346 
analysis of, 110, 111 
chromatographic, 110 
microbiological, 110 
bacterial, 424 
amino acids in, 103 
breakdown of, hormonal 
control of, 214 
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in cancer tissue, 346-49 
of cell nuclei, 465, 466 
chemistry of, 106-23 
composition of, 111, 112 
conjugates, 113 
crystal structure of, 143- 
47 
cystine residues in, 108 
degradation of, 110 
determination of, precip- 
itin reactions and, 418 
dietary deficiency of 
catalase and, 344 
enzyme activity and, 316 
gastric ulceration and, 
316, 325 
liver enzymes, 213 
repletion requirements 
of, 306 
dietary intake of 
amino acid requirement 
and, 309 
disease resistance and, 
316 
digestibility of, 311, 317-19 
dissociable complexes of, 
118, 119 
of egg white, 115, 117 
electrophoresis of, 116, 
117 


energy requirement for, 
210 


glucose reactions with, 121 
homogeneity of, 116 
hydration of, 117 
interactions of, 121, 122 
iodine reactions with, 120, 
121 
thyroxine formation and, 


ionophoresis of, 116 
liver turnover of, 209, 210, 
212 
metabolism of, 209-23 
mitochondrial role in, 212, 
217 
of myofibrils, 113-15 
nutritional value of 
amino acids and, 311 
avidin and, 312 
heat damage to, 317-20 
methods for, 312 
storage and, 316, 317 
peptide synthesis, 106-8, 
218-23 
proteolytic enzymes and, 
108 


of plasma, 112, 113 
antigenicity of, 426 
cancer and, 346, 349, 350 
electrophoresis of, 117 
lipoproteins, 112 
mucoproteins, 113 
separation of, 112 

plastein synthesis and, 

222, 223 
proteolytic enzyme 
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inhibitors, 320-22 
reactivity and structure 
of, 119-21 
reticuloendothelial system 
and, 427 
‘salt linkages’’ in, 123 
of silk, 109, 111, 112, 122 
spectrometric study of, 122 
synthesis of 
amino acid phosphates 
and, 107 
amino acids and, 213, 
215-18 
insulin and, 214 
nucleic acids and, 151 
penicillin and, 399 
terminal peptides of, 108, 
109 
time factor in, 322-24 
ultracentrifugation of, 
117-19 
of wool, 108, 122 
see also Amino Acids; 
Enzymes; and specific 
substances 
Prothrombin 
blood clotting and, 288, 289 
complement fixation and, 


dicumarol and, 288 
disappearance from blood, 
287 


vitamin K and, 287, 288 
Protopectin 
arrangement in cells, 76 
molecular size of, 74 
structure of, 71-74 
Protopolyuronide, enzymatic 
breakdown of, 77 
Pteroylgluta:nic acid, see 
Folic acid 
Purine nucleoside phosphory - 
lases, nucleic acid 
metabolism and, 524, 
525 


Purines 
biosynthesis of, 171, 172 
chromatography of, 156, 
173 


enzymatic catalysis and, 7 
growth inhibition by, 169 
isolation of, 157, 158 
metabolism of, 524, 525 
in Neurospora, 474, 475 
pentose content of, 168 
structure of, 163 
synthesis of, 164, 173 
tracer forms of, 165, 170 
Pyridine nucleotides 
metabolism of, 542, 543 
photosynthesis and, 550 
Pyridoxine, 586-88 
amino acid metabolism 
and, 586, 587 
antagonists of, 587, 588 
deficiency of, 586, 588 
requirement of, 587 


Pyrimidine nucleoside 
phosphorylase, purine 
metabolism and, 525 

Pyrimidines 

chromatography of, 156, 
173 


crystal structure of, 137- 
39 


determination of, 164 
growth inhibition by, 169 
isolation of, 157, 158, 184 
nucleic acid synthesis and, 


pentose content of, 168, 170 
structure of, 163 
tracer forms of, 165 
Pyrophosphorolysis, enzy- 
matic, 543 
Pyruvate 
acetylation by, 184 
active acetate from, 530- 
32 
bacterial oxidation of, 539 
cholesterol synthesis and, 
187 
dismutation of, 13, 14, 539 
equilibrium with 
alanine, 1 
lactate, 1 
fatty acid synthesis and, 
184 


fluoroacetate and, 534 
metabolism via acetate, 12 
oxidase for, 532 
Pyruvic acid, destruction 
of, cancer and, 345 


Q 


Quercitrin 
circulatory effects of, 488 
diuretic effect of, 488 
in plant material, 45 
Quinolinic acid, amino acid 
metabolism and, 472, 
473 


R 


Radiation 
chemical effects of, 469 
enzymes and, 469 
mutation and, 469, 470 
Red blood cells 
hemoglobin orientation in, 
144 
hemolysis by complement, 
430, 432 
lipids in, 200 
metabolism of, 11 
sickle cell anemia and, 
hemoglobins in, 478 
Redox potentials, see Oxi- 
dation-reduction 
potentials 
Rehydrovitamin A, vitamin A 
and, 266 








R 
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Respiration, of cells, see 
Metabolism, cellular; 
and Oxidation, biological 

Retinene 

indicator yellow and, 271 
vision and, 271, 272 
vitamin A and, 266 

Rhamnose, preparation of, 

53 . 


Rh hapten, isolation of, 423 
Rhodomycin, antibiotic 
action of, 379 
Rhodopsin, 271-73 
absorption spectrum of, 271 
vision and, 271 
vitamin A and, 200 
Riboflavin, 584-86 
deficiency of, 585, 586 
determination of, 584 
flavoprotein catalysis and, 


fluorescence of, 584 
production of, 584 
requirements for, 585 
synthesis of, 584, 585 
Ribonuclease, radioactive, 
213 
Ribonucleic acids 
in cell nuclei, 465, 466 
chromatography of, 43 
degradation of, 33, 34 
hydrolysis of, 154, 157 
physical properties of, 154 
radiation effects on, 466 
structure of, 157 
in tissues, cancer and, 
346, 347 
Ribonucleopolymerase, 
cancer and, 345 
Ribonucleotides, separation 
of, 158 
Ribose 
glucose oxidation and, 523 
metabolism of, 526 
oxidation of, 526 
structure of, 139 
Ribose phosphate 
dehydrogenase for, 3 
formation of, 46 
Ribose sugars, 168, 169 
biosynthesis of, 168, 173 
tests for, 169 
Rickets 
bone strength and, 275 
in children, 276 
phosphatase in, 23 
phytate production of, 276 
see also Vitamin D 
Rutin 
physiological effects of, 
488, 489 
structure of, 489 


s 


Salicylates, prothrombin 
deficiency from, 289 
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Sebacic acid, structure of, 
139, 140 

Selenium, liver succinate 
and, 4 

Serine, purine synthesis 
and, 171, 172 

Sesamol, fat oxidation and, 
95 


Silk, proteins of, 109, 122 
Snake venom, adenosinetri- 
phosphatase in, 24 

Sodium, metabolism of 
adrenal steroids and, 251 
adrenocorticotropic hor- 

mone and, 251 
Spongothymidine, isolation 
of, 161 

Starch 
constituents of, 54 
growth and, 335 

Steroids, 227-53 
of adrenal cortex, see 

Adrenal steroids 
analytical methods for, 
236-38 
biosynthesis of, 238, 239 
chromatography of, 235 
clinical aspects of, 238 
enzyme action and, 248-50 
glucuronidates of, 234, 235 
isolation from tissues, 240 
labeled, 233, 244 
metabolism of, 242-45 
morphological changes 
from, 252, 253 
neoplastic disease and, 252 
separation of, 235, 236 
sulfates of, 234 
synthesis of, 228-33 
tissue metabolism and, 249 
urinary, 233, 234, 236, 240- 
42, 245-48 
conjugated, 234 

Sterols 
antistiffness factor and, 295 
color reaction for, 274 

Stomach, acid secretion by, 

energetics of, 2 
Streptocin, antibiotic action 
of, 394 

Streptomycin 
allergic reactions and, 402 
bacteriophage and, 403 
cell metabolism and, 400, 

401 
cell penetration by, 401 
chemistry of, 372, 373 
constitution of, 46 
growth and, 333, 334, 403, 
404 

mode of action of, 400-4 
resistance to, 402 
toxicity of, 403 

Streptothricin, structure of, 

375 
Strychnine, molecular con- 
figuration of, 142 


645 
Subtilin, antiviral action of, 
391 
Succinate 


bacterial formation of, 539 
formation of, 533 
liver content of, 4 
oxidation of, 8, 540 
succinic-fumaric system, 
535, 536 
Succinic acid, structure of, 
139, 140 
Succinic dehydrogenase, 4, 5 
Succinoxidase 
activity of, 8 
inhibition by antimycin A, 
380 
liver tumors and, 344 
tocopherol and, 283 
Succinoxidase system, mus- 
cle respiration and, 6 
Sucrose 
heat capacity of, 47 
structure of, 54 
Sugars 
acetobromosugars, 53 
anhydro sugars, 50, 51 
chromatography of, 43, 44 
desoxy, 50, 51 
identification of, 51, 52 
ketoses, 54 
radioactive, 45, 49 
reducing power of, 47 
substituents of, nomen- 
clature of, 43 
synthesis of, 50-54 
Sulfates, urinary steroid 
conjugates from, 234 
Sulfhydryl compounds 
adenosinetriphosphatase 
and, 25 
anticarcinogenesis and, 
354 
dehydrogenase activity and, 
3,4 
oxidation of 
carcinogens and, 351 
mutation and, 352 
radiation and, 351 
Sulfhydryl enzymes, carcino- 
genesis and, 351 
Sulphonamides 
nucleic acids and, 153 
vitamin C and, 47 


T 


Tartaric acid, structure of, 
141 
Tea-oxidase, activity of, 9 
Terramycin 
antibiotic activity of, 378, 
405 


chemistry of, 378 

distribution of, 379 

mode of action of, 404 
Testosterone 

blood content of, 240 
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ketosteroid formed from, 
249, 250 
labeled, 233 
liver destruction of, 250 
metabolism of, 243, 249, 
250 
ring structure of, 230 
vitamin A of blood and, 
270 
Tetraethylpyrophosphate, 
cholinesterase activity 
and, 29, 30 
Thermophillin 
antibiotic action of, 397 
chemistry of, 396 
Thiamine, 588, 589 
assay of, 588 
deficiency of, 589 
requirements for, 588, 589 
Thiocyanate, tissue respira- 
tion and, 15 
Thiols, preparation of, 51 
Thiol systems, redox poten- 
tials of, 2 
Thiolutin, chemistry of, 387 
Thioproline, bacterial 
growth and, 399 
Thiouracil, carotene absorp- 
tion of, 327 
Threonine 
configuration of, 105 
structure of, 134-36 
Thyroid 
carbohydrate metabolism 
and, 549 
carotene absorption and, 
327 
fatty liver and, 197 
hyperthyroidism, amino 
acid oxidase and, 15 
toxicity of, vitamin By9 
and, 568 
vitamin A metabolism and, 
270 
vitamin E deficiency and, 
283 
Thyroxine 
cytochrome of tissues and, 
8 
ketosis and, 192 
protein iodination and, 121 
synthesis of, 104 
a@-Tocopherol phosphate, 
succinoxidase inhibition, 
by, 8 
Tocopherols 
antioxidant activity of, 94, 
279 
derivatives of, 277 
dietary intake of, 325 
distribution of, 278 
enzyme activity and, 283 
food content of, 325 
gastric ulceration and, 


lipotropic effect of, 198 
liver necrosis and, 282 
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metabolism of, 277, 278 
muscular dystrophy and, 
285 
oxidoreductive properties 
of, vitamin E activity 
and, 12 
plasma content of, 286 
reproduction and, 284 
retrolental fibroplasia and, 
285 
serum content of, 325 
tissue content of, 325 
tooth abnormalities and, 
280 
toxicity of, 285 
vitamin A and, 269, 273, 
281 
see also Vitamin E 
Toluene, metabolism of, 454 
Toxic substances, metabo- 
lism of, 453-61 
Toxins, detoxification of, 
425 
Toxoid, diphtheria, purifica- 
tion of, 425 
Transaminase, activity of, 
34 
tocopherol and, 283 
Transamination 
extent of, 34 
in Neurospora, 471 
review of, 586 
Transforming principles, 
pneumococcal, 470, 471 
Transmethylation, vitamin 
B92 and, 564, 565 
Transphosphorylation, 
enzymes in, 25 
Trehalose, in yeast, 44 
Tribromoethanol, narcotic 
activity of, 443 
Tricarboxylic acid cycle, 
12-15, 530-40 
acetaldehyde metabolism 
and, 539, 540 
aconitase and, 534 
active acetate generation 
in, 530-32 
adenosinetriphosphate and, 
13 
in bacteria, 195, 538 
carbon dioxide fixation and, 
537, 538 
catalysis of, 2 
cell localization of, 11 
citrate formation in, 531-32 
condensing enzyme in, 35 
enzymes involved in, 13, 14 
fatty acid oxidation and, 
12, 13 
glycogen from fatty acid 
by, 181 
glycogen synthesis and, 
12 


insulin and, 14 
intermediates in, 539, 540 
isocitric dehydrogenase 


and, 534, 535 
ketoglutarate oxidase and, 
535 
malic dehydrogenase and, 
536, 537 
‘‘malic’’enzyme and, 537 
mechanisms of, 13-15 
oxaloacetic carboxylase 
and, 536 
oxalosuccinate decarboxy- 
lase and, 535 
phosphorylation and, 2, 12 
photosynthesis and, 16 
primary condensation 
product in, 533, 534 
streptomycin and, 400, 401 
succinic-fumaric system, 
535, 536 
in tumors, 538 
Warburg-Lipmann-Dickens 
scheme and, 513, 514 
Trichloroethanol 
metabolism of, 443, 444 
narcotic activity of, 442 
Trichothecin, structure of, 


Triosephosphate dehydroge - 
nase 
coenzyme protection of, 3 
diphosphopyridine nucleo- 
tide and, 3 
sulfhydryl groups of, 3 
Trioses 
metabolism of, 527-29 
paths of formation of, 
513-16 
Triphosphopyridine nucleo- 
tide 
isocitric dehydrogenation 
and, 4 
structure of, 6 
Trypsin, inhibitors of, 320 
Tryptophan 
deficiency of, 316 
determination of, 111 
metabolism of 
in Neurospora, 472 
nicotinic acid and, 589, 
590 
pyridoxine and, 586, 587 
peptide synthesis and, 222 
plasma amino acids and, 
310 
requirements for, 306, 308, 


synthesis of, 104 
toxicity of, 314 
Tumors 
amino acid uptake rate in, 
216 


development of, B vitamins 
and, 586 
growth of 
folic acid and, 577 
inhibition of, 16 
of liver, adenosinetriphos- 
phatase in, 25 
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mutation and, 468 

nucleic acids of, 157 

phosphatase in, 23 

steroid excretion and, 246 

steroid hormones and, 252 

transmissibility of, cell 
nucleic acid and, 152 

tricarboxylic acid cycle in, 
538 . 

see also Cancer; and Car- 
cinogens 

Tyrosinases 

catechol oxidation and, 9 

glucose oxidation and, 8 

identity of, 9 

melanin formation and, 9, 
476 

tissue respiration and, 8 

Tyrosine 

biosynthesis of, 194 

oxidation of, 15 

peptide synthesis and, 222 

protein incorporation of, 
211 

toxicity of, 314 


U 


Ultraviolet light, fat oxida- 
tion and, 96 

Uracil, phosphate derivatives 
of, 161 

Urates, metabolism of, cor- 
tisone on, 250 

Urea 

fatty acid complexes with, 

100 


utilization of, 307 
Urease, kinetics of, 33 
Urethane 
anticarcinogenesis and, 
356 
malignant growth and, 16 
mutation and, 467 
oxidation inhibition by, 8 
yeast metabolism and, 18 
Uric acid, diabetes produced 


by, 546 
Uridine, isotopic nitrogen in, 
173 


Uridine diphosphate glucose, 
hexose interconversion 
and, 545 

Uronic acid, polyuronides 
and, 67, 68 

Usnic acid, antibacterial 
action of, 405 


Vv 


Vaccinic acid, structure of, 
89 

Valine, requirements for, 
306, 307, 309 

Venoms, crotamin in, 117 

Viridin, properties of, 370 

Viruses 
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crystal structure of, 145 

mouse mammary carci- 
noma, 360 

nucleic acids of, 157 

Vitamin A, 265-73, 325-30 

absorption of, 268, 273, 
327 

antivitamins A, 266 

blood content of, 273, 326- 
29 

carotene and, 266-68, 325, 
326 


deficiency of, 269, 273 
derivatives of, 266, 267 
destruction in food, 94, 267 
determination of, 265-81 
detoxication and, 270 
ester form of, hydrolysis 
of, 27 
excretion of, 326 
forms of, 327, 329 
hormones and, 269, 270 
hypervitaminosis A, 271 
lactation and, 269, 270 
liver storage of, 327-29 
in margarine, 265 
provitamins A, 267 
requirement of, 269, 270, 
328-30 
rhodopsin and, 200 
standardization of, 265 
storage of, 268, 281 
synthesis of, 265 
tocopherol and, 269, 273 
utilization of, 268, 269, 281 
vision and, 271-73 
vitamin E deficiency and, 
281 
Vitamin By, deficiency of, 
cocarboxylase and, 12 
Vitamin Bj9, 559-74 
amino acid deficiency and, 
313 
anemia treatment by, 573 
antibiotics and, 333 
biological effects of, 564-66 
blood amino acids and, 332 
carcinogenesis and, 360 
chemistry of, 559-74 
clinical studies of, 573, 574 
cobalamins and, 562, 563 
constituents of, 44 
content in foods, 331 
deficiency of, 330-33 
determination of, 564, 568 
egg development and, 569, 
570 


food content of, 571 
gizzard ulceration and, 
293 
growth and, 332-34, 566-71 
lipotropic effect of, 198, 
332, 566 
liver regeneration and, 566 
methylation and, 331 
microbial synthesis of, 334 
nomenclature of, 562, 563 
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nutritional role of, 566-74 
requirement for, 332, 333, 
571 


transmethylation and, 564- 
65 


see also Folic acid 
Vitamin C 
antagonist of, 276 
sulfa drugs and, 47 
Vitamin D, 273-76 
absorption of, 275 
antivitamin D, 276 
calcification and, 275, 276 
color reaction for, 274 
deficiency of, see Rickets 
infection and, 276 
parathyroids and, 275, 276 
provitamins D, 274, 275 
requirements of, 276 
standardization of, 273, 274 
see also Rickets 
Vitamin E, 277-86, 325 
antioxidant effect of, 279-82 
antivitamin E, 285 
capillary fragility and, 286 
deficiency of, 278-83 
derivatives of, 277 
enzyme activity and, 283 
fertility and, 283-85 
food content of, 277, 325 
hormones and, 283 
hypervitaminosis E, 285 
infection and, 285 
liver degeneration and, 282 
in milk, 270 
muscular dystrophy and, 
283, 285 
reproduction and, 325 
requirement of, 278, 325 
serum content of, 285, 286 
synthesis of, 278 
tissue metabolism and, 283 
tooth abnormalities and, 
280 
utilization of, 277 
see also Tocopherols 
Vitamin K, 286-92 
absorption of, 287 
antivitamin K activity, 289 
blood clotting and, 287-90 
chemistry of, 286, 287 
deficiency of, 287-90 
determination of, 286 
dicumarol and, 288, 289 
in green plants, 291, 292 
in humans, 290 
miscellaneous effects of, 
291 
Vitamin P, constituents of, 
488 


Vitamins 
biosynthesis of, 474 
comparative biochemistry 
of, 335 
fat-soluble, 265-95 
anti-gizzard ulcer factor, 
292, 293 
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anti-stiffness factor, 295 
fatty acids, essential, 293, 
294 
see also specific 
vitamins 
genetic differences in re- 
quirements for, 476 
plasma transport of, 112 
water-soluble, 559-90 
see also specific 
vitamins 
Vitamin U, gizzard ulcera- 
tion and, 292 


WwW 


Wallerian degeneration, 
chemical changes in, 
199 

Wool, proteins of, 108, 122 
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xX 


Xanthatin, antibiotic action 
of, 395 
Xanthine 
determination of, 163 
preparation of, 160 
synthesis of, 164, 165 
Xanthine oxidase 
activity of, 5, 6 
of liver, dietary protein 
and, 213 
Xanthomycins, antibiotic 
action of, 381 
X-radiation, nucleic acid de- 
polymerization by, 155, 
156 
X-ray crystallography, 131- 


Xylenes, metabolism of, 454 


Xymenynic acid, isolation of, 
98 


Y 


Yeast 
coenzymes in, 26 
coenzyme synthesis by, 27 
cytochrome synthesis by, 18 
hexokinase in, 26 
metabolism of, 18 

“Y” substance, vitamin A 

and, 266 


Zinc 
carbonic anhydrase and, 35 
tissue content of, cancer 
and, 350 














